Functional analysis of the LXXLL motifs of the human glucocorticoid receptor: association with altered ligand affinity.
Although LXXLL motifs in coactivators mediate binding to liganded nuclear receptors, the roles of comparable motifs within nuclear receptors are less understood. We investigated the role of the LXXLL motifs in the human glucocorticoid receptor both in transcriptional activation and repression of gene expression. The two conserved LXXLL motifs within the ligand binding domain of the receptor, amino acids 532-536 (helix 1) and 718-722 (helix 10), were characterized by evaluating LXXLL mutant receptors as well as comparable mutants in other helices of the ligand binding domain. All mutant receptors were expressed at comparable levels to wild type in COS-1 cells. Mutation of 532-536 LXXLL to LXXAA completely disrupted dexamethasone induced transcription, whereas the 718-722 LXXAA mutant fully activated reporter genes at high ligand concentrations. Ligand binding analysis demonstrated that both LXXLL motif mutations resulted in disruption of ligand binding capacity without altering their association with hsp90. Proteolytic cleavage studies suggested that mutations of the LXXLL motifs introduced changes in the receptor conformation. Interestingly, the 532-536 LXXAA mutant was not able to transrepress NF-kappaB activity, whereas the 718-722 LXXAA mutant did so in the presence of ligand. These data suggest that although LXXLL motifs in helices 1 and 10 appear to lie outside the predicted ligand binding pocket they may contribute to receptor ligand binding affinity.